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(57)Abstract: 

PROBLEM TO BE SOLVED: To delicately control even 
when a load is largely changed by more enlarging cooling 
capacity by PWM controlling a switch element by a pulse 
width modulation based on a value detected by a DC 
voltage detecting means. 

SOLUTION: This air conditioner comprises a switch 
element 3 disposed in parallel with a DC power source 
rectified by a rectifying diode module connected to an 
AC power source, a DC voltage detecting means 10 for 
detecting a DC voltage of the DC power source, and a 
PWM control means 1 1 for controlling the element 3 by 
a pulse width modulation. The element 3 controls 
current of an AC reactor 1 7 to step up a DC voltage 
Vdc, and is PWM controlled by a PWM control means 1 1 . 
The means 1 1 is controlled in response to change of the 
voltage Vdc of an input parameter detected by the 
means 10. Thus, DC voltage input to an inverter is 
always maintained constant. Accordingly, cooling 
capacity of the air conditioner can be enlarged. 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the air conditioner which carries out inverter control of the motor which has the 
refrigerating cycle to which indoor heat exchanger, an outdoor heat exchanger, a four-way valve, 
and a compressor are connected, changed AC power supply into the direct current, and was built 
in said compressor DC power supply after rectifying said AC power supply, and the switching 
device arranged at juxtaposition, The air conditioner characterized by having a direct-current- 
voltage detection means to detect the direct current voltage of said DC power supply, and the 
PWM control means which controls said switching device by Pulse Density Modulation based on 
the value detected by said direct-current-voltage detection means. 

[Claim 2] The air conditioner characterized by changing the carrier frequency of the Pulse 
Density Modulation by said PWM control means in a thing according to claim 1 based on the 
value detected by said direct-current-voltage detection means. 

[Claim 3] In the air conditioner of the ** room which carries out inverter control of the motor 
which has the refrigerating cycle to which two or more indoor heat exchangers, an outdoor heat 
exchanger, a four-way valve, and a compressor are connected, changed AC power supply into 
the direct current, and was built in said compressor DC power supply after rectifying said AC 
power supply, and the switching device arranged at juxtaposition, The inverter section which has 
a transistor module for obtaining the three-phase-alternating-current output given to said 
motor, The air conditioner characterized by having the inverter control means which carries out 
PWM control of said inverter section, and the PWM control means which acquires the print-out 
of said three-phase-alternating-current output from said inverter control means, and controls 
said switching device by Pulse Density Modulation based on it. 

[Claim 4] The air conditioner characterized by having the switch of said AC power supply, 
intercepting said switch in a thing according to claim 3, and driving said inverter section. 
[Claim 5] The air conditioner characterized by suspending the control action of said switching 
device in a thing according to claim 3 when the load current of said inverter section is smaller 
than a predetermined value. 

[Claim 6] The air conditioner characterized by making it possible to suspend the control action 
of said switching device from the exterior in a thing given in claim 1 or either of 3. 
[Claim 7] In the air conditioner which carries out inverter control of the motor which has the 
refrigerating cycle to which indoor heat exchanger, an outdoor heat exchanger, a four-way valve, 
and a compressor are connected, changed AC power supply into the direct current, and was built 
in said compressor The DC power supply rectified with the rectifier-diode module connected to 
said AC power supply, and the switching device arranged at juxtaposition, The antisuckback 
diode arranged between the resonant capacitor connected to said switching device and 
juxtaposition, and said switching device and said resonant capacitor, The resonance reactor 
arranged between the smoothing capacitor connected to said resonant capacitor and 
juxtaposition, and said resonant capacitor and said smoothing capacitor, The PWM control means 
which controls said switching device by Pulse Density Modulation of the carrier frequency of a 3 
or less-time value more greatly than the resonance frequency of said resonant capacitor and 
said resonance reactor, The air conditioner characterized by having the transistor module to 
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which the output of said smoothing capacitor was connected, and said motor driven with said 
transistor module. 

[Claim 8] In the power converter which changes AC power supply into a direct current, and 
supplies it to a transistor module The DC power supply rectified with the rectifier-diode module 
connected to said AC power supply through the alternating current reactor, and the switching 
device arranged at juxtaposition, The antisuckback diode arranged between the resonant 
capacitor connected to said switching device and juxtaposition, and said switching device and 
said resonant capacitor, The resonance reactor arranged between the smoothing capacitor 
connected to said resonant capacitor and juxtaposition, and said resonant capacitor and said 
smoothing capacitor, The power converter characterized by having the PWM control means 
which controls said switching device by Pulse Density Modulation of the carrier frequency of a 3 
or less-time value more greatly than the resonance frequency of said resonant capacitor and 
said resonance reactor. 

[Claim 9] In the air conditioner of the ** room which carries out inverter control of the motor 
which has the refrigerating cycle to which two or more indoor heat exchangers, an outdoor heat 
exchanger, a four-way valve, and a compressor are connected, changed AC power supply into 
the direct current, and was built in said compressor DC power supply after the rectifier-diode 
module connected to said AC power supply rectifies, and the switching device arranged at 
juxtaposition, The 2-8-micro F resonant capacitor connected to said switching device and 
juxtaposition, The 1000-3000-micro F smoothing capacitor connected to said resonant capacitor 
and juxtaposition, The air conditioner characterized by having said resonant capacitor, the 40- 
100-microhenry resonance reactor arranged between said smoothing capacitors, and the PWM 
control means which controls said switching device by Pulse Density Modulation. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for what aims at reduction or an improvement 
of a power-factor especially for a higher harmonic about the air conditioner which used the 
inverter. 
[0002] 

[Description of the Prior Art] Conventionally, an input current is detected so that switching 
element **** and an input current may serve as an abbreviation sine wave of equiphase for an 
alternating current / conversion-into-dc means mostly with input voltage, controlling initiation of 
control of a switching element and a halt according to this input current is known, for example, a 
thing given in JP,5-68376,A is one of things using the inverter as a power circuit of an air 
conditioner. 
[0003] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, 
abnormality lifting of the output voltage at the time of a light load is controlled, and the direct 
current voltage to the inverter section is also stabilized. However, when changing the load 
sharply like the multilocular air conditioner to which two or more sets of interior units are 
connected, cooling capacity etc. is expanded more, fine control is needed, and much more 
improvement is desired. 

[0004] The object of this invention reduces generating of a higher harmonic with a comparatively 
simple configuration, and offers an air conditioner cheap as a whole while it solves the trouble of 
the above-mentioned conventional technique. 
[0005] 

[Means for Solving the Problem] In the air conditioner which carries out inverter control of the 
motor which this invention has the refrigerating cycle to which indoor heat exchanger, an 
outdoor heat exchanger, a four-way valve, and a compressor are connected, changed AC power 
supply into the direct current, and was built in the compressor in order to attain the above- 
mentioned object DC power supply after rectifying AC power supply, and the switching device 
arranged at juxtaposition, It has a direct-current-voltage detection means to detect the direct 
current voltage of DC power supply, and the PWM control means (or chopper control means) 
which controls a switching device by pulse width modulation based on the value detected by the 
direct-current-voltage detection means. 

[0006] Since change of the direct current voltage after AC power supply was rectified is 
detected and PWM control of the switching device is carried out according to this electrical- 
potential-difference change when the load current increases to an inverter, direct current 
voltage inputted into an inverter can always be fixed. Therefore, when changing a load sharply, 
stable control can be performed according to the load of an air conditioner, and generating of a 
higher harmonic can be controlled also to the abrupt change of a load. 
[0007] Moreover, in a thing given in the above, the carrier frequency of the Pulse Density 
Modulation by said PWM control means is changed based on the value detected by said direct- 
current-voltage detection means. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2/27/2006 



JP,10-262375,A [DETAILED DESCRIPTION] 



Page 2 of 5 



[0008] This is enabled to control the current which flows an alternating current reactor, and still 
finer control is attained. 

[0009] Furthermore, the motor which this invention has the refrigerating cycle to which two or 
more indoor heat exchangers, an outdoor heat exchanger, a four-way valve, and a compressor 
are connected, changed AC power supply into the direct current, and was built in the 
compressor is set to the air conditioner of the ** room which carries out inverter control. DC 
power supply after rectifying AC power supply, and the switching device arranged at 
juxtaposition, The inverter section which has a transistor module for obtaining the three-phase- 
alternating-current output given to a motor, It has the inverter control means which carries out 
PWM control of the inverter section, and the PWM control means which acquires the print-out of 
a three-phase-alternating-current output from an inverter control means, and controls a 
switching device by Pulse Density Modulation based on it. 

[0010] A switching device can be controlled without carrying out direct detection of the direct 
current voltage after AC power supply was rectified, since in the case of the air conditioner of a 
** room which acquires the print-out of a three-phase-alternating-current output, and has two 
or more indoor heat exchangers the magnitude of a load is predicted and a switching device is 
controlled by Pulse Density Modulation based on it. Moreover, since the yield of a higher 
harmonic wave is also small when a load is small, actuation of a switching device is suspended 
and good control of versatility, such as mitigating the power loss by this component, is attained. 
Therefore, the power loss of an air conditioner can be reduced and generating of a higher 
harmonic can be controlled. Moreover, since the converter section (generation of direct current 
voltage) and the inverter section are controllable by one arithmetic unit, low cost-ization can be 
attained. 

[001 1] Furthermore, in a thing given in the above, this invention is equipped with the switch of 
said AC power supply, intercepts said switch, and drives the inverter section. 
[0012] Furthermore, to the above, in the thing of a publication, this invention suspends the 
control action of said switching device, when the load current of said inverter section is smaller 
than a predetermined value. 

[0013] Furthermore, this invention is enabled to suspend the control action of said switching 
device from the exterior in a thing given in the above. 

[0014] Thereby, after suspending a device, direct current voltage can shorten time amount 
required to descend to a safe electrical potential difference, and can mitigate service of an air 
conditioner. 

[0015] Furthermore, the motor which this invention has the refrigerating cycle to which indoor 
heat exchanger, an outdoor heat exchanger, a four-way valve, and a compressor are connected, 
changed AC power supply into the direct current, and was built in the compressor is set to the 
air conditioner which carries out inverter control. The DC power supply rectified with the 
rectifier-diode module connected to AC power supply, and the switching device arranged at 
juxtaposition, The antisuckback diode arranged between the resonant capacitor connected to a 
switching device and juxtaposition, and a switching device and a resonant capacitor, The 
resonance reactor arranged between the smoothing capacitor connected to a resonant capacitor 
and juxtaposition, and a resonant capacitor and a smoothing capacitor. The PWM control means 
which controls a switching device by Pulse Density Modulation of the carrier frequency of a 3 or 
less-time value more greatly than the resonance frequency of a resonant capacitor and a 
resonance reactor, It has the transistor module to which the output of a smoothing capacitor 
was connected, and the motor driven with a transistor module. 

[0016] Thereby, since a switching device is controlled by Pulse Density Modulation of the carrier 
frequency of a larger value than the resonance frequency of a resonant capacitor and a 4 
resonance reactor, it can be controlled now to intercept certainly the higher-harmonic current 
from AC power supply, and can control generating of a higher harmonic. 

[0017] Furthermore, the motor which this invention has the refrigerating cycle to which two or 
more indoor heat exchangers, an outdoor heat exchanger, a four-way valve, and a compressor 
are connected, changed AC power supply into the direct current, and was built in said 
compressor is set to the air conditioner of the ** room which carries out inverter control. The 
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DC power supply rectified with the rectifier-diode module connected to AC power supply, and 
the switching device arranged at juxtaposition, The 1000-3000-micro F smoothing capacitor 
connected to the 2-8-micro F resonant capacitor connected to a switching device and 
juxtaposition, a resonant capacitor, and juxtaposition, It has a resonant capacitor, the 40-100- 
microhenry resonance reactor arranged between smoothing capacitors, and the PWM control 
means which controls a switching device by Pulse Density Modulation. 

[0018] Enough corresponding to the load effect actually produced as an air conditioner of a ** 
room, stable control can be performed by this, and generating of a higher harmonic can be 
controlled even in the practical range also to the abrupt change of a load. 
[0019] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the inverter by one 
example of this invention, and drawing 2 is the block diagram showing the refrigerating cycle of 
an air conditioner with an inverter. 

[0020] In drawing 2 , two or more indoor heat exchangers 21 and 22 and outdoor heat 
exchangers 23 are connected, and the refrigerating cycle 20 has the four-way valve 24 and 
compressor 25 into which the flow direction of the refrigerant in a refrigerating cycle 20 is 
changed with cooling and heating. A compressor 25 equips the interior with a motor 18, and 
performs inhalation of a refrigerant, compression, and the regurgitation according to a revolution 
of a motor 18. An inverter 14 generates the direct current voltage which drives a motor 18 from 
AC power supply 1, and controls the rotational frequency of a motor 18 by PWM control. Drawing 
1 shows the detail of this inverter. 

[0021] In drawing 1 , an alternating current reactor for 17 to perform pressure-up actuation, the 
switch with which 15 intercepts a power source, and 2 are rectifier-diode modules which rectify 
direct current voltage from the three-phase alternating current. By controlling the current of the 
alternating current reactor 1 7, a switching device 3 raises direct current voltage Vdc, and PWM 
control (or chopper control) is carried out by the PWM control means 11. The PWM control 
means 1 1 is controlled according to change of the direct current voltage Vdc which is the input 
parameter detected by the direct-current-voltage detection means 10. 

[0022] The converter section consists of commutation prevention diode 5 which prevents the 
back run of the current from the resonance reactor 7 and the resonance reactor 7 which passes 
a current in the direction which intercepts the current of a resonant capacitor 4, the alternating 
current reactor 17, and the alternating current reactor 17, and a smoothing capacitor 6 for 
direct-current-voltage smooth. The output side of a converter is connected to the inverter 
control means 12 which carries out PWM control of the transistor module 8 which carried out 
the modularization of the component for making a three-phase-alternating-current output, and 
the transistor module 8, and the inverter circuit 14 which consists of a motor 18. 
[0023] The carrier frequency (or switching frequency which controls a duty factor) of PWM 
which controls a switching device 3 is taken as a 3 or less-time value more greatly than the 
resonance frequency of a resonant capacitor 4 and the resonance reactor 7. If a switching 
device 3 turns on, the current which was flowing the alternating current reactor will flow into a 
resonant capacitor 4 by turning off rapidly the current which flows the alternating current 
reactor 17 increment sushi and after that. 

[0024] Next, the electrical potential difference of a resonant capacitor 4 rises, and the current 
which flows the alternating current reactor 17 decreases. At this time, the current which the 
current which is flowing the alternating current reactor 17 also to the resonance reactor 7, and 
the current of an opposite phase flow, and flows the alternating current reactor 17 is decreased. 
Thereby, the current which flows the alternating current reactor 17 is intercepted certainly, can 
be discontinuous, can control the current which flows the alternating current reactor 1 7, and can 
improve a wave including a higher harmonic. The current wave form where it flows to the 
alternating current reactor 1 7 at this time is shown in drawing 4 . 

[0025] When it takes into consideration specifically controlling the load effect produced actually 
and generating of a higher harmonic wave even in the practical range in the case of the air 
conditioner of a ** room, as for a resonant capacitor 4, it is desirable to set the alternating 
current reactor 17 of 2-8 micro F** to 40-100 microhenries, and to set a smoothing capacitor 6 
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to 1 000-3000 micro F. 

[0026] Since ** discharges when the load current increases, the flowing current increases the 
alternating current reactor 1 7. Then, according to change of direct current voltage, PWM control 
of the switching device 3 is carried out, and it controls so that the electrical potential difference 
of a smoothing capacitor 6 always becomes fixed. Thereby, higher-harmonic control according to 
the load of an air conditioner can be performed. 

[0027] the carrier frequency of the PWM output by which the carrier frequency control means 
16 of a switching device 3 is established, and control of direct current voltage controls a 
switching device 3 in the above — ****** — it is good also as things. It becomes possible to 
control the current which flows the alternating current reactor 17 also by this. 
[0028] Moreover, the three-phase-circuit active converter which carries out PWM control of the 
six transistors becomes the thing with the large burden of a control section which has high cost, 
and since there are many operations, common use-ization with an arithmetic unit with an 
inverter cannot perform simplification easily difficultly. Furthermore, there is a problem which 
cannot fully control direct current voltage only by Duty control of PWM. And if the inverter 
output current increases, in order for direct current voltage Vdc to change, it is necessary to 
read direct current voltage continuously and to always control it. Furthermore, by the active 
converter method, in order to carry out pressure up of the direct current voltage Vdc, even after 
storing a high electrical potential difference in a smoothing capacitor and suspending a device, 
there is a problem which requires time amount for the electrical potential difference of a 
smoothing capacitor descending to a safe electrical potential difference. 

[0029] Although direct current voltage Vdc decreases by turning off a switch 15 in the thing of 
drawin g 1 , before becoming a safe electrical potential difference, time amount will be taken, and 
it becomes evil at the time of service. Then, discharge of a smoothing capacitor 6 is accelerable 
by driving an inverter circuit 14 for a moment. 

[0030] Next, other examples are explained with reference to drawing 3 . Drawing 3 is the block 
diagram showing the inverter by other examples, it receives the print-out of an inverter from the 
inverter control means 1 2, and predicts the direct current voltage Vdc present with the Vdc 
prediction means 13, and the description is to carry out PWM control of the switching device 3 
based on it. In the case of the air conditioner of a ** room which has two or more indoor heat 
exchangers, it can predict enough from that property and the direct-current-voltage detection 
means 10 in the thing of drawing 1 becomes unnecessary in this case. 

[0031] Below, the example of further others is explained according to the flow chart of drawin g 
5 . When direct current voltage is set constant, the relation between Duty and a load serves as a 
curve upward slanting to the right, as shown in drawing 6 . The magnitude of the load current can 
be predicted, from the curve of drawing 6 , in step 5-2 of drawin g 5 , when the load current is 
smaller than the predetermined value 11, it judges with it being a very small load, and since there 
are also few yields of a higher harmonic wave in this case, actuation of a switching device 3 is 
suspended like step 5-4, and loss by the switching device 3 is mitigated. 
[0032] Drawing 1 explains the example of further others, drawin g 1 R> 1 — setting — the 
external request signal receiving means 16 — having — control of a higher-harmonic current — 
the demand of an installer — ****** — things are made possible. That is, higher-harmonic 
inhibitory control can be suspended to arbitration by inputting a signal into the external request 
signal receiving means 16. Since control of a higher-harmonic-wave current may not have the 
need depending on the case and, as for under a harmonic restraint, loss also generates the 
converter section, when unnecessary, it is desirable to enable it to cancel harmonic restraint 
control to arbitration. 

[0033] If the PWM control means 11 of drawing 1 makes it serve a double purpose and is 
controlled by the arithmetic unit of the inverter control means 12 above, the cost of the whole 
air conditioner can be reduced. 
[0034] 

[Effect of the Invention] Since PWM control of the switching device is carried out according to 
this electrical-potential-difference change when a load increases according to this invention, 
direct current voltage inputted into an inverter can always be fixed. Therefore, the cooling 
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capacity of an air conditioner etc. is expanded and fine capacity control is attained. And 
generating of a higher harmonic can be reduced with a comparatively simple configuration, it can 
suppose that it is the whole, and a cheap air conditioner can be obtained. 

[0035] Moreover, according to this invention, the power loss of an air conditioner can be reduced 
and generating of a higher harmonic can be controlled. And since the converter section and the 
inverter section are controllable by one arithmetic unit, low cost-ization can be attained. 
[0036] Furthermore, since the resonance reactor is made [ the resonant capacitor connected to 
a switching device and juxtaposition ] into the value of 40-100 microhenries for the smoothing 
capacitor at 1000-3000 micro F at 2-8 micro F according to this invention, enough 
corresponding to the load effect actually produced as an air conditioner of a ** room, a 
switching device can be controlled by Pulse Density Modulation to stability, and generating of a 
higher harmonic can be controlled even in the practical range also to the abrupt change of the 
load at this time. 



[Translation done.] 
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* NOTICES * 

JPO and NCIP1 are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The block diagram showing the configuration of the inverter by one example of this 
invention. 

[Drawin g 2] The block diagram showing the refrigerating cycle of an air conditioner with an 
inverter. 

[Drawin g 3] The block diagram showing the configuration of the inverter by other examples. 
[Drawing 4 ] The wave form chart showing the current wave form where it flows to an alternating 
current reactor. 

[Drawing 5] The flow chart which shows the harmonic restraint by other examples. 
[Drawin g 6] Property drawing showing change of the load current by each example. 
[Description of Notations] 

1 — AC power supply and 15 — a switch, 2 — rectifier-diode module, 3 — switching device, 
and 4 — a resonant capacitor 4, 5 — antisuckback diode, 6 — smoothing capacitor, and 7 — a 
resonance reactor, 8 — transistor module, 10 — direct-current-voltage detection means, and 11 
— an PWM control means, 14 — inverter section (inverter circuit), 15 — switch, and 18 — a 
motor, 20 — refrigerating cycle, 21, 22 — indoor heat exchanger, and 23 — an outdoor heat 
exchanger, 24 — four-way valve, and 25 — compressor. 



[Translation done.] 
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^ h ^Koftsjaaasj: 0^* < 3{g«T©ffi©^ + y +• 

Husax 9 £ s tifc 2 - 8 u F ©ftfli 

3>^>-!f i. 

BUfaftSg^>7 :r >-^<!:3t?lJCCSi^§nfclO0O-3000ju F 
hfc4 0-l 0 0 uH(D]±m<)Ti> hJUi. 

[000 1 ] 

iS#*S4 &©C07®-C£)£„ 
[0 00 2] 



(3) 

3 

j fe&mmitmv'm.wmffit or, a > 

A^*#A*JWBE£H«EFtitfB© 
«JE^£ttS£5tcA2jWi«**aHU C©A:*J*ift 

•5C£j&s*D6ft. {Wi«^gi¥5 -6 8 3 7 6#iBiS© 
&©**&£. 
[0 00 3] 

[0004] $^©ae!)tt. ±iB8eaasw©i«ii^* 

[0 00 5] 20 

(BEit wsrr £ p wmw»*s (*4i»tt?sj^ 

<b*«t*.fcfc©"C*.&. 30 
[0 00 6] £tt>tf Utrm?5^lfi£^tSttll//cti 

tl. C©mE^fc{CjSC-C*-f f 5=-^*JPWM$IJiaP3 
nS©T, KA#§ftSa«E*EE&?ii;«:— ;t 

ecrs*. «fco-r, ft^*JA# < ^»T5^(c*jt^T 
*>ssasfp«©fii5f kjei; rss«t*fi<»*i-c * . Sh© 

*£. 

[0 007] gfc. ±fe(ciBtS©fe©«:*ji»-c. mfffiK 
ife^tftffi*S«:j:»)«ltB3ti*:ffl«cS-3*|j|BPWM 40 

tt£*>©T-*s. 

[0008] cntcto. £ifcyr2> Mi/*8&n.ssiifc 
*wtw sci *i pjfg <t^c 0 . J: 9 — jb * 1 mm 

[0009] 3 etc. *mi\*fflk<owm$i9km. a 

mfb«£5:^ 5? $M •5^S©^ai3'F0«CC*j|,i 
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t . -r - * as* p wMwrr * »<- *iMtai*a 

[0010] = tS3£^ft7J©ffi7Jtff*K£f#-Cfi|g{©^|*! 
«^JftS*W-r**S©2SSl««l«©»^. fcffi©** 

•c. x-r ^?-*^©8{ifp*<*±L-cc©ST-(cj:^^ 

«**e*-r * tt <t* natt ©m >M9W njf& £ & «t 
or, sas»B«©«*a**ia«i/» *w«©s£* 

[ o o i i ] 3 6cc, *^Bj«±fs«:fetg©fc©«:is(,^ 
T. 8fflE£%tt£l©illglS&1tA.. iwfBPfJKfs^MW 
0. ^>;*~*gB£Sg»rr-S6©-e&S. 

[0012] 3 *^B±jE«CiS*S©fe©«:*H,» 

£*. wriBX'f ^SR^-©*iJffl)S)^ff±T-2>*>©-ca 

So 

[0013] ^ e»cc. *^»±fecciat!t©fe©cc*jc^ 
[0014] cnccjco. m^^±utcm. mmmK 

2g»8SflJ«©1»--t^fat*««r**. 
[0015] *^BJttSpfci^^^, Sj^JfcS 

•r^lfi. ^ii='>f ; >^<!:5F?ta>y r >if©5gK;|eg 

fii©+^ u +aisg»©-'^u^e^sa-c*offli-rspwM*ii 

SP^Si, ¥?t3>f r >t»-©ti}^3*5^3nfcf-7>> ; 

3 i7 £ €:« it <b ©"C * 5 . 

[0 0 1 6 ] CtiCCJ:t3. XA >^^«^=J>^> 
H;U©±tJi^iKSS!<fc«3Atft^fii©^+ 'J 



5 

[ 0 0 1 7 ] 3 6tC. #f£?B«ffi^©^rtgi5y&iff. ^ 

(c j: o mis;* nytatssmasi ^jccib^$ ntx a ~j 

fciooo-30oo/i F<D^-m='>r : >V- ttJl=J>7 r >-tJ- 

[ooi8]c ntct o . 3&<z>g9in&itt.£ l-thi^ 

ffi©^&£ffc(cftLTfci£iS«©#S££3IJBto&i5B 
S-ctdWf 6 c 

[0019] 

[#£HJ©*S&©7fJ*g] 0 1 1**I6W<0— HJfefi»J{c«fcS 
■S. 

[0 0 2 0] H2(C*»l>r. »«f-fi'^2 0B, 
©SrtJWtS8Wg2 1.22 iS^JS«Jjftg2 3i365St 

sn» ^si. wz-e&mv- ■< z )\> 2oi*3©#ji£©s£n:£ 

ISJ*^*SES#*2 4. E«B2 5*#btl>5. EES! 
«2 5», ftffitOBlMKl 8 mtM&l 8 ©01k 

KlCi;r»«©!RA. EBB. tttU^T^o 1 
4«. 3£*SffiUrt>6tW&tKl 8£gg8&^Sit:tff£1IEE£- 
4fi8brPWM«ffli{c-c«Mii 8©aia»i&«itJirr 

lltt, C©Y>^*-^©i¥ffl5rmLT^-2.„ 
[002 UiliCfct,^, 1 7tt#ffittfp*ff 5fc«> 
©S&fiyT* h>0>. 1 5««W©il»r*?f 5K§Brli§. 2 

tt=ffiR»3i>eiaat«jE*siiifc-r*«E«^-f ji-- f*s^ 

^-;U-C£>&„ ^T-3«XSiJUT^ 1 7© 

W8S**WPT 5 C i Ccj: «3 a«t«EEV d c £ _LI? £t>\ 
PWMfMffl^MS: 1 lKio-CPWMSW (i&SOSJ? 1 a 
f^#J8P) $n-S„ PWM*iJfp^|gl l KBifflBjEttHJ 
*©i otci^r^ajs^fcA^^'^^-^r-^^itsSE 
^Jivd c©^b(cicr,Dr*w$n-2>o 

[0 02 2] =i>^'-^SI5«it$ga>f r >-5>-4. 55Se'J 
T^h;H7. ^'JT*- h;H 7©mSfe?rjS»tT-S* 

lojccmstE^fis-r ftig y t * h jv 7 , sji y r ? b ;i> 7 *> 

Sffi^F?tffl©¥itn>7 ; >-y6«J:0«fi5(;$*i-5>„ =j>^' 
- $ ©ffi*flB«. H+BS^tti^^^-Sfc*©^**^ 

^t^^ -jw 8 * p wMjij^i-r & >^'- zmw^fs. i 

2. WtMgl 8^P>ifeS-Y>^'-^[5]SSl 4tCg.^3^ 
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So 

[0 02 3 ] 7.4 v ?-S^-3^SlJ©-rSPWM©+-v y 
TMI?^ (aSl»ttii«***liaPTS*-f -tf-ZsimWL 
(*. ftjBg3>f r >-y4ift}JgyTf hJU7©itJlHl 
3{%MT(DmtTZ>. 7.4y?m*3& 

terru -?-©^of F-rsciccj;^. 3SE*yrj'h* 

[0 02 4] -o^ic. *Jg=i>r : >-y-4©S)I«±^ 

io u sssy rt> hJH 7^rj^n-5 > ssfe(i^-rs. c© 
b#. ^ygy h^u7(c4>^y hjn 7^nr 
i^MsSijMa+l©^^^. icafeyr ^ 7£ 

ctitCcto. ^yr^h^ 
l 7 £ift*is&sfcttfliS?«c iiBft $ n. £M y r ^ h ;n 

SCi*sr#4. C <D%f<D$m *)~7 9 Y )\>\ 7 
Kl?ffinS«SSiR?K«:04(Cm-r. 
[0 0 2 5] Sft^tCtt, ^©£«f!JfQ^©t§£. * 

20 T«c«iwr*ci%*afr*i. ^3>^>-y-4«2 

-8hF, ©$S , ;7i'h;H7(J40~100MH l 
^i#=i>-7 t >-y-6 «iooo~3ooou F i-TS c tvms L 

[0026] fffimm&wimLtcm&. bmn? ztcib 

A v 5=-*T-3?ria^fiEE©^bCCJt;OrPWM*IJPt. 
^CC^Pit 3 > 7 r >-y- 6 ©HEEA5— «c ^ J; 5 ftMl£ 
If "5 . ctifcj: 0 ^«IEIfnm© A^CCt6 D fciftlDigftra 

30 [o o 2 7 ] ±i5ic*jc^r. x-f-^i^actty? 
flssaswffli^a i 6 *sftw. at^mi3E©$ij®)«x ^ 9 ^ 
^3 ^^-r -s p wMda^©+ + y rajftfttct -?r 
^.^^ciit-r^at,^ cnKj;-,t4>, sssyr 

[0 02 8 ] S/c. 611© h^>^X^^rPWM$Uffll-r 

< h#m>&©£&*3. iilSt*s^l>fcat>. -/>^-- 
3? £©^StgS£©itffl{t^«IL, < ffi*|t^Htf Lie < 
3 PWM©DutyiWcWC«, MMmS. 

«. it««JEVd c*BEE-T*te«). ¥i#3>7 r >-y-(C 

v-y-o^ii^^^^ii^-epST-rs©^^^^^ 

[0 02 9 ] m l©&©l£*jt,»TK)|3l3#ff 1 5?:OFFt 
5C£Kj:0itiJSE^ffiVd ctt^-rs**. S±^EE 



•i 



&o 

[003 0] yctCB 3 *#Hau-Cfl6G>HMiW*BiWr 

?mx$>K). -r *83lffli#ia l 2#>6>--i'>^-£© 
attitif $R££ft u vdc ^jij^s i 3 r J5U9E©iaa.* 

)EVd c&f-mi,. ■etllrlKLT, ^-fv^3?: 

*?i-r2>&m<D&m.mftm<Dm&. tcotmjzi+ft^ io 
awnjtg-cabo. c©t§£\ 0 i ©&©«:& w -6 mm.& 
iH&dj#K i o u7» £ & a. 

•[003 1 ]^(C, 05©7n-^t-KCKoT5 

KDutyift|i©B#B, 0 6 4C^"T J; t> tc;&±#9 
©fli|§l££c5. S60iW^6, fi^f«^©T#S?:^ 
mtmtWX'*. H5©Xt-^-/5 -2fC*>(,>T. * 
aw«3&»Bf}£©f8 I t «fc 0 fe^S C»£ £ «^ft^f-C* 

X y 3 ©SMf& X t- ? 7* 5 - 4 © <fc -5 tCf§*lt b 20 

r, x^ ^s^s^&t^^e^-rso 
[003 2] § tbicm<D3mm*m 1 cc-a&Bjj-rs„ 0 
l icfci^-c^gps^ff-^Sff^ia l 6 £{#x.. iaHS&m 

£o WSflf^fg^Sm^S 1 6 {c«-«t*AAT 

3C£tc<fcD. ffiiKWW«ai|lSiJMffll*fli±-c*4. iff 

m&mm<Di(9ffliz. fs^cc j; ^T«^©&i,>t§^k& 

0. «i3?SWf'J*«3>^-^g|5-C4>^^^-ra© 
[003 3] fcUitCfe^T. 0 1 ©PWM$IJ^f2 1 1 

*im»#® i 2 ©ajMasrauB urwwt 

[0034] 

T\ -f>-»<— Sf(cA*3tiSiaSft«E*««:— SKT* 
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£ ti>ffl*>l > W3%m& oJtg £ £ a . fl/t tb^W^^^ 

flbft'rmneoA^ * e« u . ±# £ u x £ l x 
[0 03 5 ] ^ejtcj:n«^iafi]^©^a 

W®X%*><DX\ ffia* Ht£0SC£#T-*£., 
[0 03 6 ] 3 6(C. *|6Bj(c«ttl«X-f ^sR^-i^ 
?'J«:^2n/cit}S3>r>-t>-?:2~8 y FK. fi3 
> f r >tf ; Sr 1000— 3000 m F&C. ^SIDTf Ml/£4 0~ 

1 o o AtH©ffiiurt>5©r, ^©£»ig*atg£o 
^jux$I^!ia-e£^tci|f«-e;tf . c©£*©A^©^Si 

[0M©ISMii&§&Bji] 

[hi i ] *«Bj©-njfewc<i: 5 >r £©*gj£* 

[02] -f>^'-^ft*^iafo^©^^-Yr?;u^ 
^T'T'P ? i?0, 

[03] flS©**SW«:j:S-Y>^-*©«*di*wr^' 
ci ^0. 

[04] 'J T * h JWC&ft 4««EiS»«rS%r«^ 

0. 

[05] mvmmfflicjizmmwmfflzfr^yu-? 

+ - ho 

[0 6] £*J6WK J: £SIS«»©^t**-i-«Ftt 

0o 

flfr#©BHB] 

l-SSi»«B. 15-BHS. 2 • K*5? 
a-^. 3 - ?*3fl^\ 4 •itti=3>7 ; >-y-4. 5 

l JT?'h^. 8 - h 7 10 - iSiiiE 

U>;<-£|5]gg> . 15-HBBS. 18-Wi 

2o-»^Jk 2i, 2 2 -srt«as»s. 

2 3 -awnwaiB. 2 2 5 -Emm. 



[04] 
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0^9^2 9 8 ( 1 99 8. 9. 2 9) 
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[ffiffiB] ¥fi£l 2*£6£2B (20 00. 6. 2) 

i^mmiE i ] 

««ffitftaj#atcj: o^sftfcffi{ca^*sE^£_2. 

J^«<b*i^3ftS»l«iM*^£WU Sifc 
maS*i!8£tC^}f!>LMfBliaStS{CrtigSftft:SSjj«?: A 

miia^mie^^ 0 fc^©j£«Efl?g!<i:^itci2S$ ft 
iff aSSfttatc^^. ^ =fB£ilfEffl;7j £fg Z>tcih<D 



-cwarr s p wMiua^g ± * «*. fc c £ ± -r 5 
y < - $ gp^ gg t(,-r & c i * ft®, t -r & ^mmm, 

im^mb] ii*J13tCiBig©t©(C*>Ci-C. buIB-Y 

>^-^gp<Dfiiws^sBiT^©fii«fco/hsc^€t > fjia 

[fft*J16] W*311Xa3©(-^-rftdHClBt!j©^© 
KtoUT . ^gi5*6MI3^ ^^©fiJffilttfP^f?^ 
T-5Ci*SpJtB«c3ftfcCiJ&#SS!tf S^mitWtfS. 

[HMOS 7] SrtaMdftg. £*t*&£»g. 

LftT£EE&H9Ucrtja 3 fttettSMft* A »<- 

iff i£Mnm<iClB£i 3 ftfcgjJfE ^ * - F ■£ ^ a -;UCC 
<fc o r fijft 3 ftfcigifeWK i 3fe?tJ(c|Bg 3 ft fcx 9 * 

i. 

iriax'f ^s^-tH>ria^ti3>f : >i7"i©PBi6ci2g3 

ftfdM^lftjt^;*--- F£. 

J?fifB=*SI=i > r >1f 1 2fc?iJ tc«^ 3 ft fc¥» 3 > -9" 
i. 

f) f B^Jg n > 7 1 > If <h fu f B¥ft ^ > x > -tJ- © RB &c 15^ 3 
ftfcitlg ';7^hJbi, buIBX A y ^m^miB^m 
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3 shafts i/T* t-jw&mmmssuz*)** 
Bute h v > i>x # * i> 3. - jkc i <o mm $ *i s mmmw) 

IWE23fe*ffltte£»E hA^O T&fcl 3 tifcSESE 
9 4 K*^a-^«:j:o-c«[jife3tifcieislE««i<tM 

Suia*M a > ? >■$■ t &&iic&m s n a > <? > u- 
<t. 

wib^b ^ > 7 s <t m a¥fit 3 > t= > itcDRgic ieg $ 
tt/c±fcffi v r v v ju t , tufa* » «RT-*tirE#s 

-r & p wMt <t c t £%m. i f 

>r< - * f/mt & &me>2*fM%mc fct » r . 

<fc r^s ofc«®fta«iiR <t afejucceKS n/cx y 

fiulBX 4 v ?K?&£ai<CttM 2 ftfc 2 - 8 w F 
*l/c40-l 0 0 uWO&M*) T 9 Y)Vt. 
C*iiE*fmiSS«] 0 0 0 5 



[0 00 5] 

[R»£JK»rt-*;fe:«><D#®] ±fB@W€il^f €>/c* 

iffiEttmrnsz] 0006 

[0 006] A Is*- *{C*fUrfiflr«Jft***9lUOfc» 

s„ .tor, ft^f*5A^<^tt^sti^*j^T4>^m 
[*MffliiE4] 

[?iiEMa«^«] mmm 
mjEttmmmz'i 0007 

[ffiiErt^] 

[0 00 7] S/c. ±IB(CIBt)c©^(D(CfcC»r. l5iBit 
[^ffiIE5] 

iWEttmmm%] 0034 

[ffllE^ffi] 
[MiErt^] 
[0 034] 

jW,»IW3»WPj6» p«B t tt * U Tfct8Krt»*&«HiS-r 



-ffi 2- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



£1 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




